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© Semiconductor integrated circuit device. 

© In an active mode, a transistor 61 or 63 is turned 
on, so that a reference voltage generator circuit 1 
and an internal voltage correcting circuit 2 are ac- 
tivated. Consequently, an internal voltage Vint which 
is stepped down is applied to an internal main circuit 
7. Conversely, in a standby mode, a transistor 61 or 
63 is turned off, so that the reference voltage gener- 
ator circuit 1 and the internal voltage correcting 
circuit 2 are inactivated. Consequently, the current 
does not flow in the reference voltage generator 
circuit 1 and the internal voltage correcting circuit 2. 
resulting in reduction of a consumption power. Si- 
multaneously, a transistor 62 or 64 is turned on, so 
that a source voltage ExLVcc is directly applied to 
the internal main circuit 7 through the transistor 62 
or 23. Thereby, operation conditions of logic circuits 
in the internal main circuit 7 are maintained. 
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BACKGROUND OF THE INVENTION 

Reld of the Invention 

The present invention relates to a semiconduc- 
tor integrated circuit device, and particularly to a 
semiconductor i nt e grate d circuit device provided 
with an internal stepdown circuit for stepping down 
a supply voltage applied from an external power 
supply. 

Description of the Prior Art 

fri semiconductor memory devices such as dy- 
namic random access memories (DRAMs) and 
static random access memories (SRAMs), reduc- 
tion in size has been done to improve the degree 
of integration, and thus sizes of transistors have 
been extremely reduced. For Instance, DRAMs of 
16M bits or SRAMs of 4M bits have used the 
transistors in the order of 0.5ttm. However, if such 
small transistors were used under a standard sup- 
ply voltage of 5V, an excessive electric field would 
be applied to the transistors, and thus a reliability 
would not be ensured due to problems such as hot 
electrons. 

Accordingly, there has been such attempts that 
an internal stepdown circuit is arranged in the 
semiconductor integrated circuit device so as to 
step down an external voltage by the internal step- 
down circuit before it is supplied to internal circuits, 
and thus to reduce the electric field applied to the 
minute transistors. 

Rg. 5 is a circuit diagram illustrating a conven- 
tional internal stepdown circuit disclosed, for in- 
stance, in "A New On-Chip Voltage Converter for 
Submicrometer High-Density DRAM's" (Journal of 
Solid-State Circuits, Vol.SC-22, No.3. June 1987, 
pp. 437-441). The illustrated internal stepdown cir- 
cuit essentially consists of a reference voltage gen- 
erator circuit 1 and an internal voltage correcting 
circuit 2. The reference voltage generator circuit 1 
is adapted to generate a reference voltage Vref 
with respect to the internal voltage correcting cir- 
cuit 2, and include P-type MOS transistors (will be 
called as "PMOS transistors" hereinafter) 1a-1e. 
The PMOS transistors 1ar1c are connected in se- 
ries to each other and are Interposed between a 
supply input terminal 3 and the ground GND. Spe- 
cifically, the PMOS transistor 1a has a source 
connected to the supply input terminal 3. The 
PMOS transistor 1b has a source connected to a 
drain of the PMOS transistor 1a. The PMOS tran- 
sistor 1c has a source connected to a drain of the 
PMOS transistor 1b. The PMOS transistor 1c has a 
drain connected to the ground GND. The PMOS 
transistor 1a has a gate connected to a source of 
the PMOS transistor 1b. The PMOS transistor 1b 
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has a gate connected to a source of the PMOS 
transistor 1c The PMOS transistor 1c has a gate 
connected to the ground GND. Thus, these PMOS 
transistors 1a-1c are used as resistors, respec- 

5 tively, and constitute a resistive potential divider 
circuit The supply input terminal 3 receives a 
supply voltage ExtVcc from an external power 
supply (not shown). Other PMOS transistors 1d and 
1e are connected in series to each other, and are 

10 interposed between the supply input terminal 3 and 
the ground GND in parallel to the above PMOS 
transistors 1a-1c. Specifically, the PMOS transistor 
1d has a source connected to the supply input 
terminal 3 and the PMOS transistor 1e has a 

75 source connected to a drain of the PMOS transistor 
id. The drain of the PMOS transistor le is con- 
nected to the ground GND. The gate of the PMOS 
transistor 1d is connected to the drain of the PMOS 
transistor 1b and the source of the PMOS transistor 

20 1c. The gate of the PMOS transistor le is con- 
nected to the ground GND. 

The internal voltage correcting circuit 2 is 
adapted to correct an internal voltage Vint based 
on the reference voltage Vref so as to prevent the 

25 fluctuation of the internal voltage Vint which may 
be caused by the fluctuation of the supply voltage 
ExtVcc, and is formed of a current quantity switch- 
ing circuit 21, a voltage comparator circuit 22 and 
an output transistor 23. The current quantity switch- 

30 ing circuit 21 is adapted to switch a current quan- 
tity supplied to the voltage comparator circuit 22 in 
accordance with switching between an active mode 
and a standby mode of the semiconductor in- 
tegrated circuit device, and is formed of two PMOS 

35 transistors 21a and 21b interposed in parallel be- 
tween the supply input terminal 3 and the voltage 
comparator circuit 22. The PMOS transistor 21a 
has a source connected to the supply input termi- 
nal 3 and a gate for receiving a clock signal <#>. The 

40 PMOS transistor 21b has a source connected to 
the supply input terminal 3 and a gate connected 
to the ground GND. The voltage comparator circuit 
22 is adapted to make a comparison between the 
reference voltage V REF applied from the reference 

45 voltage generator circuit 1 and the internal voltage 
Vint supplied from the output transistor 23 and to 
control a conductivity of the output transistor 23 in 
accordance with a result of the comparison, and is 
formed of two PMOS transistor 22a and 22b and 

so two N-channel MOS transistors (will be called as 
"NMOS transistors" hereinafter) 22c and 22d. The 
PMOS transistor 22a has a source connected to 
the drains of the PMOS transistors 21a and 21b, a 
drain connected to a drain of the PMOS transistor 

55 22c and a gate connected to the drain of the 
PMOS transistor 1d and the source of the PMOS 
transistor 1e. The PMOS transistor 22b has a 
source connected to the drains of the PMOS tran- 

2 



3 



EP0461 788A2 



4 



sisters 21a and 21b, a drain connected to a drain 
of the NMOS transistor 22d and a gate connected 
to the source of the output transistor 23, Sources of 
the NMOS transistors 22c and 22d are connected 
to the ground QND. Gates of the NMOS transistors 
22c and 22d are commonly connected to the drain 
of the PMOS transistor 22b. Further, the drains of 
the PMOS transistor 22a and the NMOS transistor 
22c are connected to the gate of the output transis- 
tor 2a The output transistor 23 is formed of a 
PMOS transistor of which source is connected to 
the supply input terminal 3. 

The internal stepdown circuit of the prior art 
shown in Rg. 5 operates as follows. 

First, operations of the reference voltage gen- 
erator circuit 1 will be described below. The PMOS 
transistors 1a-1c are in resistance connection and 
are interposed between the supply input terminal 3 
and the ground GND, so that a node P between the 
drain of the PMOS transistor 1b and the source of 
the PMOS transistor 1c has a potential of ExtVcc - 
2 x (VjpI, in which Vn» is a threshold voltage of the 
PMOS transistor. Since the node P is also con- 
nected to the gate of the PMOS transistor 1d, the 
potential at the node P is also a gate potential in 
the PMOS transistor 1d. Therefore, a potential dif- 
ference between the source and drain of the PMOS 
transistor 1d is not affected by the fluctuation of the 
supply voltage ExtVcc and always kept at a con- 
stant value (=2 x (Vrpp. Thus, a saturation current 
Id flowing in the PMOS transistor 1d is always kept 
constant However, this saturation current Id does 
not flow into the voltage comparator circuit 22 and 
thus is entireiy supplied to the PMOS transistor 1e. 
Accordingly, the current le flowing in this PMOS 
transistor 1e is always constant 0e = ld). Since the 
potential at the drain of the PMOS transistor 1e is 
fixed to the ground potential of OV(zero volt), the 
potential at the source of the PMOS transistor 1e 
has a constant value (= Vref) if the current le is 
constant Therefore, the reference voltage gener- 
ator circuit 1 will always generate the constant 
reference voltage Vr^. 

Operations of the internal voltage correcting 
circuit 2 will be described below. When the semi- 
conductor integrated circuit device provided with 
the internal stepdown circuit in Fig. 5 is in an active 
mode, the dock signal * is at an "L" level. There- 
fore, the PMOS transistor 21a is kept ON in the 
active mode. Meanwhile, the PMOS transistor 21b 
is always in the ON state because its gate is 
connected to the ground GND. Therefore, both the 
PMOS transistors 21a and 21b are turned on in the 
active mode, and thus a large current is supplied to 
the voltage comparator circuit 22. The voltage 
comparator circuit 22 compares the reference volt- 
age Vref with the internal voltage VW. When the 
voltage VW becomes smaller than the voltage 
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Voir, for instance, due to the increase of the inter- 
nal voltage VW caused by the increase of the 
supply voltage ExtVcc or other reasons, the con- 
ductivity of the PMOS transistor 22b decreases. 

s Correspondingly, the potential at the drain of the 
PMOS transistor 22b decreases, and thus the con- 
ductivity of the NMOS transistor 22c decreases. 
Consequently, the potential at the drain of the 
NMOS transistor 22c increases, resulting in reduo 

io tion of the conductivity of the output transistor 23. 
Accordingly, the internal voltage Vwr decreases to 
the same value as the voltage Vref (V| NT =Vr E f)- 
Conversely, if the internal voltage V m decreases 
smaller than the reference voltage Vref (Vref > 

15 Vwr) controlling is carried out in a manner contrary 
to the above, and thus the internal voltage Vwt is 
stably maintained at the reference voltage Vref- 

As described above, the internal stepdown cir- 
cuit in Fig. 5 generates the internal voltage Vwr 

20 independent of the supply voltage ExtVcc. This 
internal voltage V INT is applied to respective internal 
circuits in the semiconductor integrated circuit de- 
vice. 

When the semiconductor integrated circuit de- 

25 vice provided with the internal stepdown circuit 2 in 
Fig. 5 is in a standby condition, the dock signal * 
Is at the "H" level and the PMOS transistor 21a is 
maintained in an OFF state. Consequently, the cur- 
rent quantity supplied from the current quantity 

30 switching circuit 21 to the voltage comparator cir- 
cuit 22 is reduced, resulting in reduction of the 
consumption power in the standby mode. 

As described above, the internal stepdown cir- 
cuit of the prior art shown in Rg. 5 is intended to 

35 reduce the consumption power in the standby 
mode by setting the PMOS transistor 21a at the 
OFF state in the standby mode. However, even 
when the PMOS transistor 21a is turned off, a 
current is supplied to the voltage comparator circuit 

40 22 in the standby mode through the PMOS transis- 
tor 21b, because this PMOS transistor 21b is 
turned on. Further, the internal stepdown circuit of 
the prior art shown in Fig. 5 has structures in which 
the current flows in the reference voltage generator 

45 circuit 1 even in the standby mode. 

Therefore, the internal stepdown circuit of the 
prior art shown in Rg. 5 still has a serious problem 
that the consumption power cannot be sufficiently 
reduced. 

50 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to 
provide a semiconductor integrated circuit device 
55 comprising an internal stepdown circuit in which a 
consumption power is remarkably reduced in a 
standby mode. . 

A semiconductor integrated circuit device ao 

3 
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cording to the invention comprises internal step- 
down means for stepping down a supply voltage 
supplied by an external power supply, inactivating 
means for inactivating the internal stepdown means 
in a standby mode, and a supply voltage applying 
means for directly applying a supply voltage, which 
is supplied from the external power source, to a 
main circuit in the standby mode. 

In the present invention, since the internal step- 
down means is inactivated in the standby mode, a 
current does not flow in the Internal stepdown 
means and thus a consumption power is remark- 
ably reduced. Further, the supply voltage supplied 
from the external power supply Is directly applied 
to the main circuit in the standby mode, so that 
respective logic circuits in the main circuit maintain 
operation conditions thereof. 

The foregoing and other objects, features, as- 
pects and advantages of the present invention win 
become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a schematic block diagram illustrating 
structures of an embodiment of the intention; 
Rg. 2 is a circuit diagram illustrating an example 
of an internal stepdown circuit shown in Rg. 1 ; 
Rg. 3 is a circuit diagram illustrating another 
example of an internal stepdown circuit shown in 
Rg. 1; 

Rg. 4 is a circuit diagram illustrating still another 
example of an internal stepdown circuit shown in 
Rg. 1; and 

Rg. 5 is a circuit diagram illustrating a conven- 
tional internal stepdown circuit 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

In Rg. 1, which is a schematic block diagram 
illustrating structures of an embodiment of the in- 
tention, a semiconductor substrate 5 includes an 
internal stepdown circuit 6, an internal main circuit 
7 and a timing generator 8 formed thereon. The 
internal stepdown circuit 6 steps down a supply 
voltage ExtVcc supplied from an external power 
supply (not shown) through a supply input terminal 
3 and generates an internal voltage Vtm, which is 
applied to the internal main circuit 7. The internal 
main circuit 7 includes various circuits such as a 
memory or memories, a gate array logic(s) and a 
microcomputers), which are selected in practice 
depending on a type of the semiconductor in- 
tegrated circuit device. The timing generator 8 re- 
ceives an external chip select signal ExtCS 
through a mode signal input terminal 9 provided in 
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the semiconductor substrate 5. This external chip 
select signal ExtCSJ is a signal for switching an 
operation mode of the semiconductor integrated 
circuit device between an active mode and a stan- 

s dby mode. The timing generator 8 generates var- 
ious timing signals CS and £5 based on the exter- 
nal chip select signal BctCS applied thereto. These 
timing signals are applied to the internal stepdown 
circuit 6 and the internal main circuit 7. 

to In Rg. 2, which is a circuit diagram illustrating 

an example of the internal stepdown circuit 6 
shown in Rg. 1, the internal stepdown circuit illus- 
trated therein includes the reference voltage gener- 
ator circuit 1 and the internal voltage correcting 

75 circuit 2 similarly to the internal stepdown circuit of 
the prior art shown in Fig. 5. Further, the internal 
stepdown circuit In Rg. 2 includes an NMOS tran- 
sistor 61 for inactivating the reference voltage gen- 
erator circuit 1 and the internal voltage correcting 

20 circuit 2 in the standby mode, and also includes a 
PMOS transistor 62 for directly applying the supply 
voltage ExtVcc to the internal main circuit 7 in the 
standby mode. The NMOS transistor 61 has a 
drain connected to drains of the PMOS transistors 

25 1c and 1e and to sources of the NMOS transistors 
22c and 22d, and has a source connected to the 
ground GND. A gate of the NMOS transistor 61 
receives a timing signal CS from the timing gener- 
ator 8. The PMOS transistor 62 has a source 

30 connected to the supply input terminal 3 and a 
drain connected to the drain of the output transistor 
23. A gate of the PMOS transistor 62 receives the 
timing signal CS from the timing generator a Other 
structures are the same as or similar to those of 

35 the internal stepdown circuit of the prior art shown 
in Rg. 5, and corresponding parts and members 
are denoted by the same reference numbers and 
are not described below. 

Now, operations of the internal stepdown circuit 

40 shown in Rg. 2 will be described. In the active 
mode, the timing signal CS is at the "H" level. 
Therefore, the NMOS transistor 61 is turned on, 
and the PMOS transistor 62 is turned off. Accord- 
ingly, current paths are formed between the refer- 

45 ence voltage generator circuit 1 and the ground 
GND, and between the internal voltage correcting 
circuit 2 and the ground GND, and both the refer- 
ence voltage generator circuit 1 and the internal 
voltage correcting circuit 2 are activated. At this 

so time, the reference voltage generator circuit 1 and 
the internal correcting circuit 2 perform completely 
same operations as those of the reference voltage 
generator circuit 1 and the internal voltage correct- 
ing circuit 2 In Rg. 5 in the active mode. That is, 

55 the reference voltage generator circuit 1 steps 
down the supply voltage ExtVcc to generate a 
reference voltage Vref. and the internal voltage 
correcting circuit 2 corrects the fluctuation of the 

4 
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internal voltage Vint based on the reference voltage 
Vref. In the standby mode, the timing signal CS is 
at the "L" level. Therefore, the NMOS transistor 61 
is turned off, and the PMOS transistor 62 is turned 
on. Due to the OFF state of the NMOS transistor 
61, the current path between on one hand the 
reference voltage generator circuit 1 and the inter- 
nal voltage correcting circuit 2 and on the other 
hand the ground GND is shut off, and both the 
reference voltage generator circuit 1 and the inter- 
nal voltage correcting circuit 2 are inactivated. 
Thus, the current does not flow in both the refer- 
ence voltage generator circuit 1 and the Internal 
voltage correcting circuit 2 in this condition, result- 
ing in remarkable reduction of the power consump- 
tion in the standby mode. On the other hand, the 
PMOS transistor 62 is turned on, so that the supply 
voltage ExtVcc is directly applied thorough this 
PMOS transistor 62 to the internal main circuit 7, 
whereby the respective logic circuits in the internal 
main circuit 7 maintain the operation conditions 
thereof (e.g.. storing of data in memories). 

In the standby mode, since the current does 
not flow in almost every transistor in the internal 
main circuit 7, which is particularly remarkable in 
SRAMs, the respective transistors are in such a 
condition that hot electrons are hardly produced. 
Therefore, no problem is caused even rf the supply 
voltage ExtVcc is directly applied to the internal 
main circuit 7 in the standby mode. The circuit 
structures can be simplified in such a design that 
the supply voltage ExtVcc is directly applied to the 
internal main circuit 7. Further, since the current 
hardly flows in the standby mode, the PMOS tran- 
sistor 62 can have a small size. 

Fig. 3 is a circuit diagram illustrating another 
example of the internal stepdown circuit 6 shown in 
Fig. 1. In the above described internal stepdown 
circuit shown in Fig. 2, the NMOS transistor 61 
forming inactivating means is interposed between 
the ground GND and a node connecting the refer- 
ence voltage generator circuit 1 and the internal 
voltage correcting circuit 2. Conversely, in the in- 
ternal stepdown circuit shown in Fig. 3, a PMOS 
transistor 63 forming inactivating means is inter- 
posed between the power supply input terminal 3 
and a node connecting, the reference voltage gen- 
erator circuit 1 and the internal voltage correcting 
circuit 2. Specifically, the PMOS transistor 63 has a 
source connected to the supply input terminal 3 
and a drain connected to sources of the PMOS 
transistors 1a, 1d, 21a and 21b. Further, a gate of 
the PMOS transistor 63 receives an inverted signal 
CS of the timing signal CS from the timing gener- 
ator 8. Other structures are same as or similar to 
those of the internal stepdown circuit shown in Fig. 
2, and corresponding parts and members are de- 
noted by the reference numbers and are not de- 
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scribed below. 

Now, operations of the internal stepdown circuit 
2 shown in Fig. 3 will be described below. In the 
active mode, the timing signal is at the "H N 

5 level, and the timing signal CS is at the "L" level. 
Therefore, the PMOS transistor 62 is in the OFF 
state and the PMOS transistor 63 is in the ON 
state. Thus, the reference voltage generator circuit 
1 and the internal voltage correcting circuit 2 are 

w activated. Meanwhile, in the standby mode, the 
timing CS is at the "L n level, and the timing signal 
CS is at the "H" level. Therefore, the PMOS tran- 
sistor 62 is in the ON state and the PMOS transis- 
tor 63 is in the OFF state. Therefore, the reference 

75 voltage generator circuit 1 and the Internal voltage 
correcting circuit 2 are inactivated, and thus the 
current does not flow in these reference voltage 
generator circuit 1 and the internal voltage correct- 
ing circuit 2. Further, the supply voltage ExtVcc Is 

2o '\ directly applied from the supply input terminal 3 
- through the PMOS transistor 62 to the internal main 
1 circuit 7. 

Fig. 4 is a circuit diagram illustrating still an- 
other example of the internal stepdown circuit 6 
25 shown in Fig. 1. The internal stepdown circuits 
shown in Figs. 2 and 3 are designed to apply the 
< supply voltage ExtVcc to the internal main circuit 7 
! through the PMOS transistor 62 in the. standby 
mode. Conversely, the internal stepdown circuit 
30 shown in Fig. 4 is designed to apply the supply 
voltage ExtVcc to the internal main circuit 7 
through the output transistor 23 in the standby 
mode. For this purpose, the source of the output 
transistor 23 is directly connected to the supply 
35 1 input terminal 3. Further, a NMOS transistor 64 is 
\ interposed between the gate of the output transistor 
! 23 and the ground GND. A gate of the NMOS 
transistor 64 is adapted to receive the timing signal 
j CS from the timing generator 8. The timing signal 
40 US is at the n H" level in the standby mode, where- 
by the PMOS transistor 63 Is in the OFF state and 
the NMOS transistor 64 is in the ON state. Con- 
| sequentfy, a current supply path to the reference 
) voltage generator circuit 1 and the internal voltage 
45 correcting circuit 2 is shut off, and the reference 
voltage generator circuit 1 and the internal voltage 
correcting circuit 2 are inactivated. Further, the 
gate potential of the output transistor 23 equals to 
the ground potential, so that this output transistor 
so 23 becomes completely conductive. Therefore, the 
supply voltage ExtVcc is directly applied to the 
internal main circuit 7 through the output transistor 
23. 

According to the invention, as described 
55 hereinabove, since the internal stepdown means is 
inactivated and the supply voltage is directly ap- 
plied to the main circuit In the standby mode, the 
consumption power can be remarkably reduced in 

5 
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the standby mode, and the operation corafitions of 
the respective logic circuits In the main circuit can 
be maintained. 

Although the present invention has been de- 
scribed and illustrated in detail, it is cfearty under- 
stood that the same is by way of illustration and 
example only and is not to be taken by way of 
limitation, the spirit and scope of the present inven- 
tion being limited oniy by the terms of the appen- 
ded claims. 

Claims 

1. A semiconductor integrated circuit device for 
stepping down a supply voltage supplied from 
an external power supply to apply said supply 
voltage to a main circuit, having an active 
mode and a standby mode, comprising; 

internal stepdown means for stepping 
down the supply voltage supplied by said ex- 
terra! power supply; 

inactivating means for Inactivating said in- 
ternal stepdown means in said standby mode; 
and 

supply voltage applying means for directly 
applying said supply voltage, which is supplied 
from said external power source, to said main 
circuit in said standby mode. 



and includes a switching element performing a 
switching operation in response to a timing 
signal corresponding to said chip select signal. 

5 6. A semiconductor integrated circuit device ac- 
cording to claim 1, wherein said supply voltage 
application means includes; 

a first transistor element having a control 
electrode and being posed between said exter- 

10 naJ power supply and a supply input terminal 

of said main circuit; and 

a second transistor element posed be- 
tween said control electrode of said first tran- 
sistor element and said reference potential 

is source, performing a switching operation in 

response to a timing signal corresponding to 
said chip select signal. 



7. A semiconductor integrated circuit device ao 
20 cording to claim 6, wherein 

said first transistor element Is used as an 
output transistor for outputting a stepped down 
voltage to said main circuit in said active 
mode. 



2. A semiconductor integrated circuit device ac- 30 
cording to claim 1, wherein 

said inactivating means includes switching 
means for shutting off a current flowing from 
said internal stepdown means to a reference 
potential source in said standby mode. 35 

a A semiconductor integrated circuit device ac- 
cording to claim 1, wherein 

said inactivating means includes switching 
means for shutting off a current flowing from 40 
said external power supply to said internal 
stepdown means in said standby mode. 

4» A semiconductor integrated circuit device ac- 
cording to claim 1 , wherein 45 

switching between said active mode and 
said standby mode is controlled by an external 
chip select signal; and 

said inactivating means and said source 
voltage applying means operate in response to 50 
a timing signal corresponding to said chip se- 
lect signal. 

5. A semiconductor integrated circuit device ac- 

corcfing to claim 4, wherein 55 

said supply voltage applying means is 
posed between said external power supply and 
a supply input terminal of said main circuit 
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0 Semiconductor integrated circuit device. 

© In an active mode, a transistor 61 or 63 is turned 
on, so that a reference voltage generator circuit 1 
and an internal voltage correcting circuit 2 are ac- 
tivated. Consequently, an internal voltage V INT which 
is stepped down is applied to an internal main circuit 
7. Conversely, in a standby mode, a transistor 61 or 
63 is turned off, so that the reference voltage gener- 
ator circuit 1 and the internal voltage correcting 
circuit 2 are inactivated. Consequently, the current 
does not flow in the reference voltage generator 
circuit 1 and the internal voltage correcting circuit 2, 
resulting in reduction of a consumption power. Si- 
multaneously, a transistor 62 or 64 is turned on, so 
that a source voltage ExtVcc is directly applied to 
the internal main circuit 7 through the transistor 62 
or 23. Thereby, operation conditions of logic circuits 
in the internal main circuit 7 are maintained. 
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